1/18 



WAFER 
101 




□ □□ 
□□□□□□□ 
□□□□□□□□□ 
□□□□□□□□□□□ 
□□□□□□□□□□□□□ 
]□□□□□□□□□□□□□□' 
□□□□□□□□□□□□□□□ 

□□□□□□□□□□□□□ 
□□□□□□□□□□a 
□□□□□□□□□ 
□□□□□□□ 

FIG. 1A 



DIE 
102 



104 





□ □ □ □ (□ □ 


□ 


□ 




□ 




□ 




CORE 


□ 


□ 


103 


□ 


n 


□ 


□ 




□ 


□□□□□□ 





FIG. 1B 



105 

S 

CONTROLLER 



108 



,-117 



106 



118 



STIMULUS 
CIRCUITRY 



1 1 



TESTER 



109 



107 



RESPONSE 
CIRCUITRY 

— A — 



STIMULUS 
BUS 



PROBE 
MECHANISM 



RESPONSE 
BUS 



115 



112 



112 



INPUT 
PAD 



DIE 



113 



103 



110 



PROBE 
NEEDLES 



OUPUT 
PAD 



CORE 



BUFFER 



114 



16 



BUFFER 



102 



FIG. 1 C 



TT r jTzuj 

2/18 



lO 
CD 



CD 


>- 








o 








LU 







CD 



CD 

CNJ 





Q 




>- 




LU 






I — 

o 




OR 




LU 






co 


Q_ 


CD 


LU 




X 








LU 







o 

CNI 



o 
or: 

Q_ 



CD 

CSI 



CO 




CD 



LUS 




IRY 


ZD 








DA 


LU 


CO 







1 1 —J I zuo 
3/18 




II-J1ZUJ 



4/18 




o 



O 

o 



lO 



LU 




co 






i — 


o 


3) 


Q_ 


o 


CO 
LU 









LU 
CO 



CNI 



3^ 



CO 


>- 










ZD 


ZD 
O 




£S 


CO 





co 



CD ^ 

cl. o 



Z 



o 




5/18 



MASK DATA 

EXPECTED 
DATA 



ENABLE 



1/2 0 VDD FIG. 5A 




511 

/ ENCODED 
RESPONSE 





ENA 


MSK 


EXP 


ENR 


OUTPUT MODE 




0 


0 


0 


Z 


DISABLED 


FIG. 5B 


1 


0 


0 


GND 


LOW 




1 


0 


1 


VDD 


HIGH 




1 


1 


X 


1/2VDD 


MASK 



602 



FIG. 6A 



604 



605 



CORE 



610 



603 



606 



601 



TEST ENABLE 
CORE OUTPUT 



SCAN INPUT 
SCAN CONTROL 

COMPARE STROBE 




603 



OUTPUT 
PAD 



SCAN OUTPUT 

FIG. 6B 



CORE OUTPUT 



COMPARE STROBE 
SCAN INPUT 
SCAN CONTROL 
TEST ENABLE 



TT-SlzUJ 



6/18 



610 705 



TRINARY GATE 
701 



EXP 



702- 



707 




703 
613 708 



MSK 



706 



□ 



61 



T 

r 

612 



PASS/FAIL 
SCAN 
MEMORY 



COMPARE OUT 
-704 



609 
/ 



614 



ENCODED 
RESPONSE 



608 



615 



SCAN OUTPUT 



FIG. 7A 



TEN ENR 


MSK EXP 


FUNCTION PERFORMED 


0 x 

1 GND 
1 VDD 

1 1/2VDD 


X X 
1 0 
1 1 
0 x 


TEST DISABLED 
COMPARE LOW 
COMPARE HIGH 
MASK COMPARE 



FIG. 7B 



COMPARE OUT 

COMPARE STROBE 
TEST ENABLE 



B-SCAN INPUT — 

SCAN INPUT 
SCAN CONTROL 




I ZUJ 



7/18 

VDD VDD VDD 



701 



614 



ENCODED 
RESPONSE 



TEST ENABLE -y 
609 




807 



802 



801 



803- 



808 
-CZh 



r __A n 



I 



805 




706 



i 



MASK DATA 

EXPECTED 
DATA 



806 



705 



804 



GND GND GND 

FIG. 8A 



TEN ENR 


MSK EXP 


FUNCTION PERFORMED 


0 X 

1 GND 
1 VDD 

1 1/2VDD 


1 0 
1 0 
1 1 
0 x 


GATE DISABLED 
OUTPUT A LOW 
OUTPUT A HIGH 
OUTPUT A MASK 



FIG. 8B 



602 



903 



604 



605 



CORE 



910 
( ..i 



91 



906 



601 



FIG. 9A 



I l-Jl ZUJ 



OUTPUT 
CONTROL g 0g 

TEST ENABLE 1 

CORE 
OUTPUT 7 



SCAN INPUT 
SCAN CONTROL 



r 

COMPARE 612 
STROBE 




f 

613 



SCAN OUTPUT 



FIG. 9B 



910 

CORE X_ 

OUTPUT 

911 

OUTPUT X 
CONTROL 



COMPARE STROBE- 



SCAN INPUT- 



SCAN CONTROL 



TEST ENABLE 



613 
S 



611 



612 



609 



705 
EXP / 



TRINARY GATE 
701 

s 



702 
707 




1003^ 
1008 



706 
MSK / 



□ 



COMPARE OUT 



PASS/FAIL 
SCAN 
MEMORY 



704 



FIG. 1 0A 



914 

/ ENCODED 
RESPONSE 



908 



615 

^ SCAN 
OUTPUT 



I I — J I ZUJ 



9/18 



OC TEN ENR 


MSK EXP 


FUNCTION PERFORMED 


X 0 X 
1 1 GND 
1 1 VDD 
1 1 1 /2VDD 
0 1 GND/VDD 


V Y 
A A 

1 0 
1 1 

0 X 

1 0/1 


ILol UlonDLLU 

COMPARE LOW 
COMPARE HIGH 
MASK COMPARE 
TEST OUTPUT CONTROL 



602 



FIG. 1 0B 



605 



604 



CORE 



1110 



1111 
1112 



FIG. 1 1A 



1103 



1106 



601 



CORE INPUT 

1111 

i/o S 

CONTROL 

TEST ENABLE 

CORE 

OUTPUT 7 



SCAN INPUT 
SCAN CONTROL 



COMPARE 612 
STROBE 




-SCAN OUTPUT 



FIG. 11 B 



910 

CORE ^_ 

OUTPUT 



I/O CONTROL- 



COMPARE STROBE - 

SCAN INPUT - 

SCAN CONTROL - 
TEST ENABLE - 



1111 



613 



611 



612 

s 



609 



10/18 




EXP f 



TRINARY GATE 
705 7 ° 1 



706 
MSK / 



COMPARE OUT 



PASS/FAIL 
SCAN 
MEMORY 



-704 



FIG. 1 2 A 



ENCODED 
RESPONSE 



908 



615 
SCAN 



OUTPUT 



IOC TEN ENR 


MSK EXP 


FUNCTION PERFORMED 


X 0 X 
1 1 GND 
1 1 VDD 
1 1 1 /2VDD 
0 1 GND/VDD 
0 1 GND/VDD 


X X 
1 0 
1 1 

0 X 

1 0/1 
1 0/1 


TEST DISABLED 
COMPARE LOW 
COMPARE HIGH 
MASK COMPARE 
TEST I/O CONTROL 
INPUT STIMULUS 



FIG. 1 2B 



COMPARE OUT 

COMPARE STROBE 
TEST ENABLE 



B-SCAN INPUT 
SCAN INPUT 
SCAN CONTROL 




1302 

^ FAIL OUTPUT 



704 



SCAN OUTPUT 



FIG. 1 3 A 



I1-JIZUJ 



*0 



12/18 



CO 



LU 
CO 



o 

CO 



CO 
CO 

<c 

Q_ 



LO 

co 

lO 



CO 

CO 
uO 



^4 



o 

lO 





lO 

co 

lO 



co 
co 

lO 



I 


CNI 




o 


I 

o 

LU 

o 
o 


I 

o 








I 


I 


I 




AAA 



-\AAy~ 



co 

LO 



CO 
CO 
CO 



CO 
CO 
cn 



CO 

co 



CO 



CO => 
LU CJ> 



CJ> 



V °^ ^ 
o d, i 

LU 

O ^ 

o 

^ OJ ^ 

I I I 



AA s 



CO 



O 
lO 



O 
lO 



_ Q_ 
La- O 



LO 

CO 



LU 
L_i_ 



CO 
O 



m 
o 
or 



CO 
lO 



CO 



co 
o 

^- =i CO 

— =i => 
-d- ^ cn 

CO 



CO 
lO 



ro 
CO 
lO 



O 
lO 



I-J1ZUJ 

13/18 



CD 



Li_J 

tn 



in 

CD 
CO 



CD 
CO 



CNI 
CD 
CO 



CO 
CO 



CO 

o 

CO 



CO 



lO 
lO 



i r 



CO 



I I I I 



CO 
CD 
lO 



oo 

CD 
CO 



A.. 



CO 



CD 
lO 



LO 
CO 



CO 



CD I — 
CO =3 

o 



I I i 'L_ 



CO 
CD 



^ _ u_J 
Q i£ Q 

^ O 

K ^ z s 

o I— P 



A 



CO 



CO 



I , I L-^.. J 



7 



cn 
O 

CO 



CO 



i r 

~t~t 
i i 
i i 



7 



CO 

CNI 
. CD 
lO 



on 

LU 
CO 



I , I 



7 



o 

lO 



CO 



CD 
lO 



CO 



TI-J1Z03 
14/18 




1 1 —J 1 ZU J 



15/18 



03 





CD 



CO 





I — 


I — 


ZD 


ZD 


ZD 


Q_ 


Q_ 


Q_ 


I — 


I — 




ZD 


ZD 


3> 


O 


O 


O 




CNJ 


ro 


LlJ 


l_U 

C£ 


LU 

cn 


o 


O 


o 




CJ 


o 



LU 

U_l 
CO 



o 
o 



ZD O 

q_ ct: 



5 S 

CO $ 

o 

CO 



CO 
O 
C£ 

CO 



Q_ 
O 

o 



71 

CD 
CO 



[-J IZUJ 



16/18 







ONSE 


JURY 




M — ►> 


RESP 


CIRCl 










fROLLE 




:ster 




CONl 




t i j 
1 — 








LUS 


TRY 




M — ► 




— i 






STIMI 


CIRCl 




II — 0 IZUJ 

17/18 



UJ 

Ll. ^ 

<C <£ 



CO 

o 
cn 







ONSE 
JITRY 






go g 






or o 


or 




CONTROLLE 


TESTER 






LUS 
TRY 












CIRCl 




18/18 



A 







ONSE 
J ITRY 


















CONTROLLE 


TESTER 






ULUS 
JITRY 






STIMI 
CIRCl 




